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L2: Entry 15 of 23 File: USPT May 13, 2003 
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TITLE: Saturation mutagenesis in directed evolution 
DATE- ISSUED: May 13, 2003 

INVENTOR- INFORMATION : 

NAME CITY STATE ZIP CODE COUNTRY 
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ABSTRACT : 

Disclosed is a rapid and facilitated method of producing from a parentlal template 
polynucleotide, a set of mutagenized progeny polynculeotides whereby at each original 
codon position there is produced at least one substitute codon encoding each of the 20 
naturally encoded amino acids. Accordingly, there is also provided a method of 
producing from a parental template polypeptide, a set of mutagenized progeny 
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polypeptides wherein each of the 20 naturally encoded amino acids is represented at 
each original amino acid position. The method provided is termed site- saturation 
mutagenesis, or simply saturation mutagenesis, and can be used in combination with 
other mutagenization processes, such as, for example, a process wherein two or more 
related polynucleotides are introduced into a suitable host cell such that a hybrid 
polynucleotide is generated by recombination and reductive reassortment . Also provided 
are vector and expression vehicles incuding such polynucleotides, polypeptides 
expressed by the hybrid polynucleotides and a method -for screening for hybrid 
polypeptides. 

6 Claims, 2 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 2 
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□ 16. Document ID: US 6537776 Bl 

L2 : Entry 16 of 23 



File: USPT 



Mar 25, 2003 



US-PAT-NO: 6537776. 

DOCUMENT- IDENTIFIER: US 6537776 Bl 

TITLE: Synthetic ligation reassembly in directed evolution 
DATE-ISSUED: March 25, 2003 



I NVENTOR - I NFORMAT I ON : 

NAME CITY 

Short; Jay M. Encinitas 



STATE 
CA 



ZIP CODE 



COUNTRY 



US -CL- CURRENT: 435 / 69.1 ; 530/350, 536 / 23 .2 
ABSTRACT : 

Harvesting the full richness of biodiversity is instantly recognized by Diversa 
Corporation as a powerful means to access both novel molecules having direct commercial 
utility as well as molecular templates that could be retooled to acquire commercial 
utility. A directed evolution process for rapid and facilitated production from a 
progenitor polynucleotide template, of a library of mutagenized progeny polynucleotides 
wherein each of the 2 0 naturally encoded amino acids is encoded at each original codon 
position. This method, termed site-saturation mutagenesis, or simply saturation 
mutagenesis, is preferably based on the use of the degenerate N, N, G/T sequence. Also, a 
method of non-stochastically producing a library of chimeric nucleic acid molecules 
having an overall assembly order that is chosen by design. Accordingly, a set of 
progenitor templates, such as genes (e.g. a family of esterase genes) or genes pathways 
(e.g. encoding antibiotics) can be shuffled to generate a sizable library of distinct 
progeny polynucleotide molecules (e.g. 10. sup. 100) and correspondingly encoded 
polypeptides. Screening of these polynucleotide libraries enables the identification of 
a desirable molecular species that has a desirable property, such as a specific 
enzymatic activity serviceable for a commercial application, or a novel antibiotic. 
Also, a method of retooling genes and gene pathways by the introduction of regulatory 
sequences, such as promoters, that are operable in an intended host, thus conferring 
operability to a novel gene pathway when it is introduced into an intended host. For 
example a novel man-made gene pathway, generated based on microbially-derived 
progenitor templates, that is operable in a plant cell. 

15 Claims, 20 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 18 
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□ 17. Document ID: US 6521441 Bl 

L2: Entry 17 of 23 File: USPT Feb 18, 2003 

US-PAT-NO: 6521441 

DOCUMENT- IDENTIFIER: US 6521441 Bl 

TITLE: Staphylococcus aureus genes and polypeptides 
DATE- ISSUED : February 18, 20 03 

I NVENTOR - I NFORMAT ION : 

NAME CITY STATE ZIP CODE COUNTRY 

Simpson; Andrew J. G. Sao Paulo BR 

Choi; Gil H. Rockville MD 



US -CL- CURRENT: 435 / 252 .3 ; 435 / 320 . 1 , 435/325, 536 / 23.7 



ABSTRACT : 



The present invention relates to 11 novel genes from S. aureus and the polypeptides 
they encode. Also provided are vectors, host cells, antibodies and recombinant methods 
for producing the same. The invention further relates to screening methods for 
identifying . agonists and antagonists of S. aureus polypeptide activity. The invention 
additionally relates to diagnostic methods for detecting Staphylococcus nucleic acids, 
polypeptides and antibodies in a biological sample. The present invention further 
relates to novel vaccines for the prevention or attenuation of infection by 
Staphylococcus . 

21 Claims, 0 ' Drawing figures 
Exemplary Claim Number: 1 
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TITLE: Non-stochastic generation of genetic vaccines 
DATE-ISSUED: November 12, 2002 

INVENTOR- INFORMATION : 

NAME CITY STATE ZIP CODE COUNTRY 

Short; Jay M. Rancho Santa Fe CA 

US -CL- CURRENT: 435 / 69. 1 ; 530 / 350 , 536 / 23 . 2 
ABSTRACT : 
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This invention provides methods of obtaining vaccines by use of non-stochastic methods 
of directed evolution (DirectEvolution. TM. ) . These methods include non- stochastic 
polynucleotide site-satuaration mutagenesis (Gene Site Saturation Mutagenesis . TM . ) and 
non-stochastic polynucleotide reassembly (GeneReassembly . TM. ) . Through use of the 
claimed methods, vectors can be obtained which exhibit increased efficacy for use as 
genetic vaccines. Vectors obtained by using the methods can have, for example, enhanced 
antigen expression, increased uptake into a cell, increased stability in a cell, 
ability to tailor an immune response, and the like. 



86 Claims, 66 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 61 




□ 19. Document ID: US 6361974 Bl 

L2: Entry 19 of 23 File: USPT Mar 26, 2002 

US-PAT-NO: 6361974 

DOCUMENT- IDENTIFIER: US 6361974 Bl 
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TITLE: Exonuclease-mediated nucleic acid reassembly in directed evolution 
DATE-ISSUED: March 26, 2002 

I NVENTOR - I NFORMAT I ON : 

NAME CITY STATE ZIP CODE COUNTRY 

Short; Jay M. Rancho Santa Fe CA 

Djavakhishvili ; Tsotne David San Diego CA 

Frey; Gerhard Johann San Diego CA 

US -CL- CURRENT: 435 / 69. 1 ; 530/350, 536 / 23 .2 
ABSTRACT : 

This invention provides methods of obtaining novel polynucleotides and encoded ' 
polypeptides by the use of non- stochastic methods of directed evolution 
(DirectEvolution . TM. ) . A particular advantage of exonuclease-mediated reassembly 
methods is the ability to reassemble nucleic acid strands that would otherwise be 
problematic to chimerize. Exonuclease-mediated reassembly methods can be used in 
combination with other mutagenesis methods provided herein. These methods include 
non-stochastic polynucleotide site-saturation mutagenesis (Gene Site Saturation 
Mutagenesis . TM. ) and non-stochastic polynucleotide reassembly (GeneReassembly . TM. ) . 
This invention provides methods of obtaining novel enzymes that have optimized physical 
&/or biological properties. Through use of the claimed methods, genetic vaccines, 
enzymes , small molecules, and other desirable molecules can be evolved towards 
desirable properties. For example, vaccine vectors can be obtained that exhibit 
increased efficacy for use as genetic vaccines. Vectors obtained by using the methods 
can have, for example, enhanced antigen expression, increased uptake into a cell, 
increased stability in a cell, ability to tailor an immune response, and the like. 
Furthermore, this invention provides methods of obtaining a variety of novel 
biologically active molecules, in the fields of antibiotics, pharmacotherapeutics, and 
transgenic traits. 



15 Claims, 6 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets : 6 



10 of 12 



8/5/03 2:27 PM 



Record List Display 



http://westbrs:8002^gate.exe?f=^^ 



Full 1 Title | Citation } Front ] Review"! Classification j C>ate | Reference | Sequence::-: 



attachments 



□ 20. Document ED: US 6358709 Bl 

L2 : Entry 20 of 23 



File: USPT 



Mar 19, 2002 



US -PAT -NO : 6358709 

DOCUMENT -IDENTIFIER : US 6358709 Bl 

TITLE: End selection in directed evolution 

DATE-ISSUED: March 19, 2002 



I NVENTOR - I NFORMAT I ON : 
NAME 
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Frey; Gerhard Johann 



CITY 

Encinitas 
San Diego 



STATE 

CA 

CA 



ZIP CODE 



COUNTRY 



US -CL- CURRENT: 435 / 69. 1 ; 530/350, 536 / 23.2 
ABSTRACT : 

This invention provides methods of obtaining. novel polynucleotides and encoded 
polypeptides by the use of non-stochastic methods of directed evolution 
(DirectEvolution. TM . ) . A particular advantage of end-selection-based methods is the 
ability to recover full-length polynucleotides from a library of progeny molecules 
generated by mutagenesis methods. These methods include non-stochastic polynucleotide 
site-saturation mutagenesis (Gene Site Saturation Mutagenesis . TM . ) and non-stochastic 
polynucleotide reassembly (GeneReassembly . TM. ) . This invention provides methods of 
obtaining novel enzymes that have optimized physical Sc. / or biological properties. 
Through use of the claimed methods, genetic vaccines, enzymes , small molecules, and 
other desirable molecules can be evolved towards desirable properties. For example, 
vaccine vectors can be obtained that exhibit increased efficacy for use as genetic 
vaccines. Vectors obtained by using the methods can have, for example, enhanced antigen 
expression, increased uptake into a cell, increased stability in a cell, ability to 
tailor an immune response, and the like. Furthermore, this invention provides methods 
of obtaining a variety of novel biologically active molecules, in the fields of 
antibiotics, pharmacotherapeutics, and transgenic traits. 

3 6 Claims, 11 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets : 7 
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L2 : Entry 21 of 23 File: USPT Mar 5, 2002 



US-PAT-NO: 6352842 

DOCUMENT- IDENTIFIER: US 6352842 Bl 
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DATE -ISSUED : March 5, 2002 



I NVENTOR - I NFORMAT I ON : 
NAME 

Short; Jay M. 
Frey; Gerhard J. 
Djavakhishvili ; Tsotne D . 



CITY 

Encinitas 
San Diego 
San Diego 



STATE 
CA 
CA 
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ZIP CODE 



COUNTRY 



US -CL- CURRENT: 435 / 69. 1 ; 530 / 350 , 536 / 23 .2 
ABSTRACT : ' 

A directed evolution process comprising novel methods for generating improved progeny 
molecules having desirable properties, including, for example, a method for rapid and 
facilitated production from a parental polynucleotide template, of a set of mutagenized 
progeny polynucleotides wherein at least one codon encoding each of the 20 naturally 
encoded amino acids is represented at each original codon position. This method, termed 
site- saturation mutagenesis, or simply saturation mutagenesis, is preferably based on 
the use of the degenerate N, N, G/T sequence. Also, a method of producing from a parental 
polypeptide template, a set of mutagenized progeny polypeptides wherein each of the 20 
naturally encoded amino acids is represented at each original amino acid position. 
Also, other mutagenization processes that can be used in combination with, or in lieu 
of, saturation mutagenesis, including, for example: (a) assembly and/or reassembly of 
polynucloetide building blocks (including sections of genes &/or of gene families) 
mediated by a source of exonuclease activity such as exonuclease III; and (b) 
introduction of two or more related polynucleotides into a suitable host cell such that 
a hybrid polynucleotide is generated by recombination and reductive reassortment . Also 
molecular property screening methods, including a preferred method, termed end 
selection, comprised of using an enzyme, such as a topoisomerase, a restriction 
endonuclease, &/or a nicking enzyme (such as N. BstNB I), to detect a specific terminal 
sequence in a working polynucleotide, to produce a ligatable end thereat, and to ligate 
and clone the working polynucleotide. 
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A directed evolution process comprising novel' methods for generating improved progeny 
molecules having desirable properties, including, for example, a method for rapid and 
facilitated production from a parental polynucleotide template, of a set of mutagenized 
progeny polynucleotides wherein at least one codon encoding each of the 20 naturally 
encoded amino acids is represented at each original codon position. This method, termed 
site-saturation mutagenesis, or simply saturation mutagenesis, is preferably based on 
the use of the degenerate N, N, G/T sequence. Also, a method of producing from a parental 
polypeptide template, a set of mutagenized progeny polypeptides wherein each of the 2 0 
naturally encoded amino acids is represented at each original amino acid position. 
Also, other mutagenization processes that can be used in combination with, or in lieu 
of, saturation mutagenesis, including, for example: (a) assembly and/or reassembly of 
polynucloetide building blocks, which building blocks can be sections of genes &/or of 
gene families; and (b) introduction of two or more related polynucleotides into a 
suitable host cell such that a hybrid polynucleotide is generated by recombination and 
reductive reassortment . Also, vector and expression vehicles including such 
polynucleotides and correspondingly expressed polypeptides. Also molecular property 
screening methods, including a preferred method, termed end selection, comprised of 
using an enzyme, such as a topoisomerase, a restriction endonuclease, &/or a nicking 
enzyme (such as N. BstNB I), to detect a specific terminal sequence in a working 
polynucleotide, to produce a ligatable end thereat, and to ligate and clone the working 
polynucleotide. 
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ABSTRACT : 

Disclosed is a rapid and facilitated method of producing from a parental template 
polynucleotide, a set of mutagenized progeny polynucleotides whereby at each original 
codon position there is produced at least one substitute codon encoding each of the 20 
naturally encoded amino acids. Accordingly, there is also provided a method of 
producing from a parental template polypeptide, a set of mutagenized progeny 
polypeptides wherein each of the 20 naturally encoded amino acids is represented at 
each original amino acid position. The method provided is termed site-saturation 
mutagenesis, or simply saturation mutagenesis, and can be used in combination with 
other mutagenization processes, such as, for example, a process wherein two or more 
related polynucleotides are introduced into a suitable host cell such that a hybrid 
polynucleotide is generated by recombination and reductive reassortment . Also provided 
are vector and expression vehicles including such polynucleotides, polypeptides 
expressed by the hybrid polynucleotides and a method for screening for hybrid 
polypeptides . 
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